Introduction
Cultural habits and local knowledge are changing fast, and many traditions and foraging activities that interest ethnobiological research are losing ground. There are, for instance, very few data documented about traditional food habits that include insects and insect products in Europe. Israeli zoologist Shimon Fritz Bodenheimer (1951) mentions in his now-classic review of human entomophagy that cockchafers, Melolontha spp., were eaten by children or used as famine food in certain areas of Italy and Ireland. Grasshoppers were eaten in Russia as well as by the Tatars of Crimea in the nineteenth century. Adult scarab beetles, Amphimallon pini (Olivier 1789), were eaten by people in Wallachia and Moldavia, while peasants in Lombardy ate the Amphimallon assimile (Herbst 1790).
Fascinating habits can be discovered through historical documents. In Sweden, we can read in the written folklife records kept in the ethnographic and folklore archives about interesting products that were traditionally gathered and still are, to some extent. Formic acid-produced from red wood ants, Formica
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Ingvar Svanberg 1 and Åsa Berggren and wax from wild or feral honey bee colonies is known from many parts of Europe, including Scandinavia, but is now probably a nearly extinct practice. The western honey bee, Apis mellifera L., is the only species of honey bee native to Europe. Its colonies have been harvested since antiquity (Bodenheimer 1951; Crane 1999; Kohl and Rutschmann 2018; Sandklef 1946) . Apiculture in the Nordic and neighboring countries has relied for centuries on the domestic honey bee for honey and wax production as well as for pollination (Sandklef 1946; Van Engelsdorp and Meixner 2010; Williams et al. 1995) . The custom of children sucking the sweet crops of bumblebees seems to be widespread in Europe, according to Bodenheimer (1951) . An insignificant but interesting product is "bumblebee honey", the nectar that the bumblebees store in their nests, which has been collected by children in Denmark, Finland, Iceland, Norway, and Sweden. This nectar was an important sweet substance before apiculture was introduced with the arrival of Christianity in the Nordic countries (Bernström 1972; Svanberg 2006b ).
Aim and Methods
Records of human interactions with invertebrates exist, but research in the field in the Nordic countries is rare. The data found in archives and in scattered notes in older literature are invaluable sources when it comes to mapping the diversity of the pre-industrial peasantry's relationship to the biota in the eighteenth and nineteenth centuries (Svanberg 2006a (Svanberg , 2006b (Svanberg , 2007 (Svanberg , 2008 (Svanberg , 2017 (Svanberg , 2018 . This study is focused on the hunt for and use of bumblebee honey; its approach is ethnobiological (Anderson 2011) . Understanding the emic folk view of insects, including their naming, classification, and use, is an ultimate goal of an ethnobiologist (Posey 1986) .
Research in historical ethnobiology can provide us with information about little-known and seemingly insignificant practices in the past (Medeiros 2016) . Although there are elderly individuals in Sweden who still remember gathering bumblebee honey, it is not a custom that has survived. When we search for information about robbing bumblebee nests, we have to use historical sources. There are several kinds of sources: dialect word collections, folk life records, topographic literature (including travelogues), and zoological literature (Nilsson 2008; Svanberg 2006a Svanberg , 2006b . With the help of ethnographic records in printed sources, dictionaries, and records in the ethnographic and folklore archives in Sweden (located in Härnösand, Lund, and Uppsala), this article sets out to review and analyze the gathering of nectar from bumblebee nests in the Nordic countries. Questions we aim to answer include: In which areas did this practice exist? Who was gathering the nectar, and when did it take place? The interaction between bumblebees and humans is a biocultural domain that has been little studied to date. Our study will contribute to ethnobiological understandings of how populations use wild insects as food and medicine.
Bumblebees, Honey, and Nests
There are about 250 species of bumblebees described in the world and most are found in the cooler parts of the northern hemisphere (Falk 2015) . The nests of bumblebees are built in various places, such as tree trunks, tussocks, and holes in the ground. A fertilized over-wintered queen usually builds her nest in early spring. Nest sizes differ among species, where the heath bumblebee (Bombus jonellus Kirkby) has small nests (50 workers), and the red-tailed bumblebee (B. lapidarius L.) and the buff-tailed bumblebee (B. terrestris L.) have fairly big nests (several hundred workers) (Cederberg 2012; Falk 2015) . The queen and later the workers forage for nectar and pollen, which they bring home to the nest as food for larvae. "Bumblebee honey" or "bumblebee mead" have been the common folk names in the Nordic languages for this nectar. However, these folk names refer to stored nectar, which is not the same type of honey as that from honey bees. In some species, the collected nectar is stored in small honey pots made of wax. In the pots, the nectar becomes more concentrated due to evaporation.
Bumblebees have been found to be able to use their sense of smell and taste to examine the components of and nutrients in their food (Ruedenauer et al. 2015) . The bumblebees are therefore able to use the honey stored in the pots for information on the current availability of nectar sources (Dornhaus and Chittka 2005) . Nectar gathered from some plants may contain toxic compounds (Adler 2000) . Studies have shown a variation in aversion behavior to toxic compounds among species, where bumblebees show less discriminatory behavior (Tiedeken et al. 2014) . Humans can also be negatively affected by toxic compounds in the honey they consume (Jansen et al. 2012 ). Still unknown is whether toxic composites are present in bumblebee honey. If they are, other questions arise such as how commonly they occur and whether their presence has affected people's practice of gathering bumblebee honey.
Knowledge about where the different bumblebee species usually placed their nests would have been useful for human hunters. Traditional knowledge on where to find the nests could have incorporated weather variations between seasons that would affect the suitability of different localities for the bumblebees. The data show that there existed a folk taxonomy of bumblebees and also local ideas and uses for bumblebee products (Brøndegaard 1985; Svanberg 2006b ).
Denmark
About 29 species of bumblebees are known in Denmark (GBIF 2018). Danish ethnobotanist Vagn J. Brøndegaard has compiled data from Denmark on the harvesting and use of nectar from bumblebee nests. The honey was usually harvested from the bufftailed and red-tailed bumblebee. The practice seems to have been especially common on Jutland. When young herdsmen were walking in the shrub landscape they searched for bumblebee nests and sometimes they gathered enough honey to bring back home.
One record from Western Jutland in the 1870s describes a haymaker finding a bumblebee nest in the meadow. He used a stick to remove the moss-roof from the nest. The cells were taken out. Those with larvae were put back in the nest, while those filled with bumblebee honey were harvested. After sucking out the honey, the empty cells were returned to the nest. Finally, the moss-roof was returned to its original location. Some nests were very rich in honey and sizable pieces could be brought back home to the farm and eaten with the early morning porridge (davregrød). It was sometimes eaten in buckwheat porridge as a dessert after a supper. From other areas in Denmark, there are records that bumblebee honey was used in courtship. Young lads offered the honey to girls as a romantic gesture, according to records from the Skive area on Jutland in the late nineteenth century. Children sometimes sucked honey straight from the nests with the help of a drinking straw made of grass. In the very dry summer of 1868, the nests contained a lot of honey, which was harvested by farmers in central Denmark (Brøndegaard 1985) .
Finland and Estonia
In Finland and Estonia, about 38 and 19 species of bumblebees, respectively, are recorded (GBIF 2018).
There are notes about the gathering and knowledge of "bumblebee honey" (homolhonong) from the nowvanished Swedish-speaking areas along the Estonian coastal areas, but the records are few (Danell 1951) . Bumblebee honey was also known as "bumblebee mead" (humlemjöd) in the Swedish-speaking areas of Finland (Ahlbäck 1992) . There is also evidence that the ethnic Estonians and the ethnic Finns hunted honey in bumblebee nests (Linnus 1939) .
Iceland
Iceland has about four species of bumblebees (GBIF 2018) . A native species is the heath bumblebee, which has probably been in Iceland since the end of the last Ice Age. Harvesting of nectar from bumblebee nests is mentioned in eighteenth century sources. Both Egil Olufsen in his travelogue and natural historian Nicolai Mohr have passages about locals robbing honey from the bumblebee nests (Olafsen and Povelsen 1772). According to Mohr, bumblebees were common in the northern part of Iceland, and the honey was gathered by inhabitants and used as a remedy for all kinds of diseases (Mohr 1786). We have not been able to find any recent information on the use of bumblebee honey.
Norway
There are about 36 bumblebee species in contemporary Norway (GBIF 2018). The Norwegian peasants in Hadeland in the southeastern part of the country used to call the nectar found in the nests of the buff-tailed bumblebee "honey mead" (humlemjød) and the small stores or honey pots were known as "honey mead barrels" (humlemjødtønder) (Hammer 1797:181).
Sweden
There are about 40 species of bumblebees known in Sweden (Cederberg 2012 ). In the traditional taxonomy, the peasants differentiated between two to four kinds of bumblebees. They believed that the bumblebee nest was ruled by a "bumblebee king" (humlekonung). In the folk biology, animal societies reflected the hierarchies that existed in human society. Sources from around 1600 CE already mention this hierarchy of the bumblebee society (Svanberg 2006b ).
The Swedish poet Frans Michael Franzén (1772-1847) refers in the 1820s to a proverbial expression "also in bumblebee nests there is some honey" (Svanberg 2006b) . Folk data about Research Communica ons "bumblebee honey", also known as "bumblebee mead" (hommelmjöd) in some dialects, are found in folk life records and dialect word lists in several provinces of northern Sweden: Hälsingland, Jämtland, Medelpad, Ångermanland, and Västerbotten (Rietz 1867; Wennberg 1873; Nordlander 1933; Nilsson 2008) .
Bumblebee honey has been gathered in various parts of Sweden. There is one record from Örkelljunga in Skåne that bumblebee honey has been gathered there (Lund: LUF 10 127) . In addition, the South Sami in Västerbotten know about bumblebee honey (Sjulsson 1979) . It seems to have been commonly used as a sweet for children. Responses on a questionnaire sent out in the late 1920s from the folklore archive in Uppsala (IFOS) indicated that the bumblebee honey was eaten on the spot or gathered by children to spread on bread (Anonymous 1928 Some reported that bumblebee honey had a sweeter taste than honey bee honey and especially children preferred it if they could get hold of it. Usually children found bumblebee nests during haymaking. From Ransäter in Värmland, Professor Gösta Bergman recalled from his childhood in 1905 that they used to suck out the honey from the nest with the help of a straw (IFOS: ULMA 3146:2).
There are also some data of the use of bumblebee honey as a folk remedy. There is a record from Frostviken in the province of Jämtland that ear pain (otitis media) was cured with the help of bumblebee honey that was put in the ear (Tillhagen 1958) . A record from Dorotea parish in Västerbotten in 1917 reports that bumblebee mead (hommelmjön) was mixed with liquor in a bottle and used to clean wounds (Murberget: LMV-M1302a). This practice is also known from the province of Ångermanland at the end of the nineteenth century (Modin 1886) .
Other Countries in Europe
Eva Crane (1999) suggests that the practice of hunting bumblebee nests for honey was quite widespread among subsistence farmers in Europe. Ethnologist and ethnobiologist Béla Gunda (1968) gives several examples from the Carpathian area and Hungary. In Western Transdanubia, bumblebee honey was harvested using a digging stick (Gunda 1968; cf. Gunda 1949) . In some villages in Transylvania, peasants lured bumblebees to nest in artificial cylindric "bumble houses" made of earthenware. These were kept in villages and peasants harvested the honey from time to time (Gunda 1968) . Irish children also hunted bumblebee nests in connection with haymaking (Crane 1999) . As William Shakespeare reminds us, individual bumblebees could be caught for the contents of their honey-sacks. In his play, A Midsummer-Night's Dream (Act 4, Scene 1), we read: "Monsieur Cobweb; good monsieur, get your weapons in your hand, and kill me a red-hipped humble-bee on the top of a thistle; and, good monsieur, bring me the honey-bag" (Shakespeare 1874) . Crane (1999) suggests that the lines probably refer to the red-tailed bumblebee.
In 1912 the dedicated apiculturist and entomologist Frederick William Lambert Sladen published a small book about how to keep bumblebees (which he calls humble-bees) in captivity, in specially made nests adapted to fit their behavior. He concludes that under favorable conditions bumblebees store honey, "the flavour of which, as most schoolboys know, is excellent" (Sladen 1912:6) . Unfortunately, each nest produces very small amounts. Quite a few bumblebee colonies would be needed to be able to harvest honey in any quantity (Sladen 1912) .
In Old Moravia, there was a folk saying connected with bumblebee honey: if you take the honey from the bumblebees in the field, without anyone seeing it, and bring it to the altar, you will find a rich treasure (Grohmann 1864) . Bumblebee honey was also used in various folk religious customs in Germany and France (Riegler 1932) .
From outside of Europe, we have records of children harvesting honey from bumblebee nests in Japan and rural North America (Ransome 1937) .
Research Communica ons

Effect on Bumblebees from Harvesting
There are no studies available on the effect of harvesting honey from bumblebee nests on the bumblebees themselves. However, it is possible that removing stored nectar can have a serious impact on the bees, especially their ability to raise larvae. Nonhuman mammals and birds, as well as other insects, predate nests. To reduce the success of intruders, the bumblebees defend their nest by attacking and stinging the robbers (Cederberg 2012 ). The honey is not only used as food for both adult bumblebees and larvae, but provides the energy that enables them to keep the colony around the 30° C (86° F) temperature required for brood development (Cartar and Dill 1991) . Previous findings have shown that colonies that run out of honey cannot keep the brood warm, and also that their behavior towards intruders changes. Bumblebees low on energy and faced with intruders large (e.g., mammals) or small (e.g., parasites) do not attack to the same degree (Cartar and Dill 1991) . A colony with depleted resources could therefore be more vulnerable to predators.
Conclusion
It is easy to forget that before sugar became readily available in the market, sweet substances were rare among the peasantry in Nordic countries. Sugar was still a luxury in rural areas in the nineteenth century (Nelson and Svanberg 1993; Svanberg et al. 2012) . Bee keeping existed in some areas, but many people did not have access to honey and honey products (Sandklef 1946) . Gathering activities (as opposed to fishing, fowling [including egg harvesting], and hunting) for wild food were rather limited among the pre-industrial peasants of Nordic countries (Erixon 1951) . However, children are fond of sweets and it seems to have been a widespread practice in northern Europe to suck nectar from flowers (Klintberg 2012; Łuczaj 2012) . It seems that many practices connected with utilizing insects as a food source are connected with children's traditional knowledge of the biota (Anderson 2000; Svanberg 2001) . It is easy to understand that the bumblebee nectar stored in the nests offered a pleasant treat for any finder, young or old. As several sources say, the appreciation was so large that people actively searched for the nests.
Because bumblebees, unlike honey bees, have annual rather than perennial colonies, they do not store large amounts of honey. Thus, bumblebee honey is unlikely to become or be developed into a commercially viable product. Several species of bumblebees are declining because of current land use with low availability of flowering plants and heavy use of pesticides (Falk 2015) . For some of these species, pressure from honey harvesting could be negative.
As far as we know, bumblebee honey is not harvested any more in the Nordic countries. Nevertheless, the word itself has new life. This is thanks to the popular Swedish author Torgny Lindgren (1938 Lindgren ( -2017 , whose books are translated into many languages. The Västerbotten dialect word for bumblebee honey is the title of his famous novel Hummelhonung (1995) (English translation Sweetness, German translation Hommelhonig), making the word well known among modern readers.
